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ABSTRACT
Hypertension is a prevalent health concern in today’s society, especially among
individuals of low-income economic status. An increased risk for heart disease has long
been correlated to hypertension, and this risk increases further as the population ages.
Patient education is crucial for prevention and management of diseases such as
hypertension; therefore it is necessary to develop effective education tools. This is
particularly true among high-risk groups such as low-income populations. This study
compared the efficacy of printed educational materials versus orally presented
educational materials in terms of improving patient knowledge regarding hypertension.
Subjects were randomly assigned to either the printed or the oral educational material
group. Each subject was administered the pretest, then presented with the assigned
educational materials, and finally administered the posttest. Test results were analyzed
using paired t-tests to compare pretest scores to posttest scores. Both educational
material groups showed a statistically significant increase in test scores from pretest to
posttest. Mean improvement in test scores was slightly greater with the printed
educational materials than the oral materials, however repeated t-tests showed no
statistical significance between educational materials. Due to small sample sizes
however, further research is warranted. Sub-analysis was performed using repeated
measures ANOVA to compare results between English and Spanish speakers within each
educational material group. There was no statistically significant difference in pretest or
posttest scores between English or Spanish speakers except for between pretest scores
within the oral educational material group where English speakers had significantly
higher pretest scores.
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Chapter 1: Introduction
Background
The prevalence of obesity, diabetes, and hypertension among Americans,
especially within low income populations (Speirs, Messina, Munger, & Grutzmacher,
2012; Delgado & Weitzel, 2013), has been the topic of increasing national discussion.
The number of individuals exhibiting these risk factors and disease states continues to
increase and remain high (Ogden, Carroll, Kit, & Flegal, 2012; Spollett, 2013; Yoon,
Burt, Louis, & Carroll, 2012). Of increasing concern is the high prevalence of
hypertension and its correlation with increased risk for heart disease, the leading cause of
death in the United States (Keenan, Rosendorf, & Centers for Disease Control and
Prevention, 2011).
As the population in the United States ages and is at increased risk for acquiring
heart disease secondary to factors like hypertension, the importance of influencing
individuals to take steps to minimize such risk factors has become apparent. Patient
education is the primary means by which individuals are made aware of these risk
factors surrounding hypertension, as well as the choices and activities they can pursue in
order to avoid this disease and its consequences (Pandit et al., 2009). In the low income
populations most burdened with conditions such as hypertension, the path to adequate
education faces many obstacles including generally poor education, ignorance, and
illiteracy (Speirs et al, 2012; Delgado & Weitzel, 2013). More specifically poor health
literacy, which is defined as a reduced “capacity to obtain, process, and understand basic
health information and services needed to make appropriate health decisions” (NielsenBohlman, Panzer, Kindig, & Institute of Medicine, 2004, p. 5), is especially prevalent in
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low income populations and a major obstacle in health and prevention education (Speirs
et al, 2012; Delgado & Weitzel, 2013).
According to Kutner, Greenberg, Jin, Paulsen, and White, “Poor health literacy is
more prominent in the elderly, immigrant and minority populations as well as in those
individuals living below the poverty level” (2006, pp.4-5). In light of this, the goal of
this community research project is to address the influence of poor health literacy within
a low income population by improving the level of understanding about risk factors and
disease progression associated with hypertension. The insidious nature with which
hypertension presents necessitates effective education techniques on the part of providers
in order to promote clear understanding by the affected individual regarding the
importance of treatment, compliance, and methods of lifestyle modifications. In the
December 2005 issue of the “Journal of the American Medical Informatics Association,”
McCray observed that
...studies have shown that low-literacy individuals have less knowledge of their
health conditions and treatment regimens, have lower self-management skills,
have higher rates of chronic illnesses, and do not effectively participate in
preventive care. Limited literacy has also been shown to be associated with higher
healthcare costs, greater use of health care services, higher rates of
hospitalization, and lower use of screening and other procedures. Persons with
inadequate health literacy often have poor understanding of disease processes,
poor recall and comprehension of advice and instructions, health beliefs that
interfere with care, and poor problem-solving skills (2005, p. 7).
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This statement not only indicates the importance of patient health literacy, but also the
importance of tailoring the presentation of information regarding prevention, treatment,
and the potential consequences of noncompliance to each patient’s specific level of health
literacy.
The outcomes of this study should serve to help guide healthcare providers as
they seek to address health literacy deficits in hypertensive patients from low income
populations. It is important for physicians, physician assistants, and other healthcare
providers, to be aware and active in confronting the obstacle of health literacy in order to
promote better health outcomes in their lower income patients. By providing information
in ways shown to be more effective at increasing patient knowledge and understanding of
common conditions, providers help empower their patients, which in turn leads
to improvements in the effort to decrease morbidity related to chronic health problems
such as hypertension. Increases in patient comprehension and empowerment may result
in higher patient compliance rates in both pharmacological and non-pharmacological
hypertension treatment regimens, a decrease in the incidence of future complications (i.e.
heart disease) stemming from the patient’s otherwise uncontrolled hypertension, and an
eventual decrease in national incidence of uncontrolled hypertension.
Problem Statement
The benefits of adequate management of hypertension are well established, and
uncontrolled hypertension has been found to lead to medical conditions including stroke,
coronary heart disease, heart failure, kidney disease, retinopathy, and aortic
aneurysm. With the prevalence of poor health literacy, specifically among patients with
hypertension (Pandit et al., 2009), proper education to prevent the development of these
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conditions is vital in controlling healthcare costs and allowing resources to be more
efficiently utilized within the healthcare system. Therefore, effective health literacy tools
become key additions to the healthcare provider’s arsenal in the prevention of diseases
such as hypertension.
A variety of health literacy tools have been developed and are at the disposal of
healthcare providers to assist them in educating patients regarding their health and
illnesses. The Health Literacy Universal Precautions (HLUP) Toolkit was developed to
assist primary care practitioners in identifying and filling gaps in health literacy (DeWalt
et al., 2011). Over the course of implementation testing during development, it was
found that the HLUP Toolkit was most effective when the tools implemented were
“concise and actionable” (2011, p. 93), and when those implementing the tools were
enthusiastic about their use. Due to the potential benefit to individual patients and the
health care system from improving prevention and management of high blood pressure, it
is important to identify tools that are effective in improving health literacy with regard to
hypertension. The HLUP Toolkit and similar resources may be useful in filling these
gaps in health literacy.
Purpose of the Study
The main purpose of this study is to take the lessons learned from the
implementation of previous health literacy tools and apply them to compare the
effectiveness of printed educational materials versus oral educational materials with
regard to hypertension prevention and management. These educational materials will be
developed and implemented, and their effectiveness will be assessed based on pretest and
posttest scores evaluating patient knowledge regarding hypertension. The tools will be
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used to educate patients regarding the importance of outpatient hypertension prevention
and management. The goal of this study is to determine which educational tool is more
effective in improving health literacy levels.
Significance of the Problem
As previously mentioned, poor health literacy remains a significant issue,
especially among low income populations. Due to the multitude of health problems
associated with uncontrolled hypertension, education about management and prevention
of the disease is paramount. This is especially important among patients near or below
the poverty line as they have been found to have lower health literacy levels than the rest
of the adult population (Kutner et al., 2006). There exists a lack of information to
determine the most effective method of educating these patients about their health
problems, specifically hypertension. Being able to implement the most effective
educational tools may have a profound effect on patients’ management of their disease, in
turn impacting their future health outcomes and preventing complications resulting from
uncontrolled hypertension. Improved health literacy regarding management and
prevention of common conditions such as hypertension can help reduce healthcare costs
and allow providers to redistribute their time and efforts elsewhere.
Chapter 2: Literature Review
Introduction
The influential role of health literacy in patient health outcomes has been well
established and continues to be the topic of ongoing research. Studies have illustrated
that the problem of poor health literacy is not isolated to any particular socioeconomic
status, but has been shown to be more prevalent in low income communities (Nielsen-
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Bohlman et al., 2004; Paasche-Orlow, Parker, Gazmararian, Nielsen-Bohlman, Rudd,
2005; Pandit et al., 2009). This chapter discusses several studies on the topic of health
literacy and its connection to poor health outcomes. More specifically, this chapter
reviews research analysis regarding poor health literacy as it relates to the frequency of
hypertension cases and levels of control within low income minority populations. In
addition, this chapter also addresses the crucial role of a Physician Assistant (PA) and
other healthcare providers in helping to reduce the impact of poor health literacy through
patient education and empowerment.
Health Literacy in Patient Populations
Since the concept of health literacy was introduced by Scott K. Simonds in 1974,
numerous studies have sought to assess its implications on health outcomes. The
consensus of research conducted over the past 39 years is that low health literacy serves
as a hindrance to the successful prevention and treatment of many risk factors and
diseases including, obesity, diabetes, hypertension, and heart disease. In addition, lower
health literacy has been associated with more frequent emergency room visits, a higher
rate of hospital admittance, and fewer visits to outpatient facilities and clinics. The
consequence of these behaviors correlates to a significantly increased cost of health care
among those individuals with poor to moderate health literacy levels (Nielsen-Bohlman
et al., 2004). These findings lead some experts to deem inadequate health literacy the
“silent epidemic” (2004, p. 10).
As the field of medicine continues to increase in complexity and its ability to
detect, prevent, and treat various disease states, the importance of adequate health literacy
also increases. Even the most beneficial treatment or prevention measures are only
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effective if understood and implemented properly. Other than in the inpatient setting, or
the infrequent outpatient scenario in which administration of the treatment is directly
supervised (i.e. administration of antibiotic regimens in the treatment of tuberculosis), the
effectiveness of treatment outcomes relies greatly on the patient’s ability to understand
the proper treatment implementation. In general, it is expected that a patient be able to
comprehend the proper timing, frequency, quantity, route of administration, and any
interactions the treatment may have with foods, medications, or lifestyle choices. In
addition, the benefits of a prevention plan require the individual to understand the
consequences of inaction or the continuation of a specific risk elevating behavior (i.e.
smoking). In either scenario, the efficacy of the treatment or prevention plan relies on the
individual’s ability to comprehend the often complicated instructions and concepts
associated with medical treatments and disease processes. The inability to adequately
understand treatment instructions and the importance of lifestyle modifications are
implicated as factors influencing the worse health outcomes and higher hospitalizations
rates among those with poor health literacy (Paasche-Orlow et al., 2005).
Over the past three decades of research, the study of health literacy has resulted in
a clearer understanding as to the necessary skills required for individuals to exhibit
competence in managing their own health and implementing health directives. The
absence of these skills makes navigation of the increasingly complex world of healthcare
extremely difficult, and has been shown to correlate to poorer health outcomes. The
National Institute of Health (NIH) articulates the complexity of adequate health literacy
in the 2013 report titled Clear Communication: An NIH Health Literacy Initiative, which
states,
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…health literacy incorporates a range of abilities: to read, comprehend, and
analyze information; decode instructions, symbols, charts, and diagrams; weigh
risks and benefits; and, ultimately, make decisions and take action. However, the
concept of health literacy extends to the materials, environments, and challenges
specifically associated with disease prevention and health promotion (p. 1).
In light of this list of competencies comprising adequate health literacy, recent estimates
have shown that as many as 90 million Americans lack the skills necessary to
demonstrate adequate health literacy (Nielsen-Bohlman et al., 2004). This number may
be reduced through aggressive measures which aim to educate and empower individuals
in the management of their health and further efforts to tailor the delivery of health
information to the individual patient’s level of health literacy.
According to Paasche-Orlow et al., extensive research has revealed that the
majority of health related material is presented either orally or in print form in a way that
exceeds the literacy level of most Americans (2005). In addition, numerous studies have
found that inadequate health literacy levels are associated with a reduced knowledge of
disease and reduced compliance to treatment and prevention regimens. As a result, these
individuals experience higher rates of hospitalization, an increased need for more
expensive medical procedures, and a generally reduced sense of wellbeing (Mancuso
J.M., 2009). Paasche-Orlow et al. has gone so far as to characterize health literacy as “…
the currency for improving the quality of health and health care in America” (2005, p.
175), which implies that those who are impoverished in their ability to understand and
apply the concepts of modern health care will not be able to partake of its benefits. The
assertion of health literacy as the currency of health care improvement, suggests that
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inadequate health literacy skills play a crucial role in the creation and perpetuation of
health disparities, a concept that reiterates the importance of addressing the issue of
health literacy as part of the overarching approach to improving health care at the
national level. According to Paasche-Orlow et al., “It is essential to simplify health
services and improve health education. Such changes have the potential to improve the
health of Americans and address the health disparities that exist today” (2005, p.175).
Although inadequate health literacy exists throughout various age groups,
genders, socioeconomic statuses, races, ethnicities’ and educational backgrounds, the
greatest levels of health literacy deficits are seen in low income African American
populations, the elderly, and among those individuals who did not complete their high
school education. In their review of the relevant literature, Paasche-Orlow et al. found
that although “the instruments used to measure literacy, populations sampled, and study
methods varied across studies..., the level of health literacy was consistently associated
with level of education, ethnicity, and age (2005, p. 182).” The study also stated that “the
rate of black subjects [within a study] was significantly associated with the rate of low
literacy. For example, studies with the highest quartile of black subjects had the highest
prevalence of low literacy (2005, p. 179).” In minority populations where English is not
the primary language, measures of health literacy reveal significantly less than adequate
comprehension levels of written or verbal health communication. Health literacy deficits
among these minority populations can be attributed to combinations of factors including a
lack of familiarity with the English language, cultural or religious beliefs that may result
in resistance to treatment or medical advice, and difficulty comprehending and
communicating in the unique language of health care (Nielsen-Bohlman et al., 2004).
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Overall, disparities in health literacy and its impact on poor health outcomes, especially
in uneducated minority populations, emphasize the importance of education and a
customized approach to the delivery of health information.
Conditions such as hypertension, which causes no obvious symptoms until it has
become severe, require an effective approach to patient education that will lead to
improved health literacy, greater knowledge of the disease and its risk factors, and patient
empowerment (Chen et al., 2013). The insidious nature of hypertension can result in an
apathetic attitude towards monitoring and prevention on the part of the affected
individual, which places a greater burden on the part of the educator (i.e. healthcare
provider) to inform and convince the patient of the serious risks associated with
hypertension, and the importance of adequate control. Pandit et al. examined the
relationship between literacy, education, and the level of hypertension control exhibited
by patients receiving treatment at community health clinics (2009). The study of 330 low
income individuals assessed the relationship between health literacy, years of education,
and hypertension comprehension and control. Results of the study found that low health
literacy scores, as determined by individual scores on the short version Test of Functional
Health Literacy in Adults (S-TOFHLA), were associated with fewer years of education,
reduced condition comprehension, and more poorly controlled hypertension (2009).
According to Pandit et al. “In ... medically underserved patients, limited [health]
literacy was found to be a strong independent predictor of lower hypertension knowledge,
and fully explained the relationship between education and hypertension knowledge
(2009, p. 384).” This statement suggests the possibility that hypertension awareness and
control may be improved, regardless of educational background, through focused,
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hypertension specific improvement of health literacy. The question as to what
educational tool or method should be used to improve hypertension literacy is the subject
of ongoing research. Such research must determine which tool is most effective for
empowering the patient to better hypertension control. The research must assess the
effectiveness of simplified print materials as a means of improving comprehension,
compared to the interpersonal communication between provider and patient. This study
will seek to address these questions and provide evidence in favor of the method by
which to best address health disparities in hypertension control arising from poor
understanding of hypertension.
Hypertension
According to Yoon et al., the prevalence of hypertension in the United States
from 2011-2012, among all adults ages 18 and older, was 29.1%. Men and women had
similar percentages with men at 29.7% and women at 28.5% (2012). The same article
reported that the older people get, the more likely they are to have hypertension. In
patients age 18-39, hypertension prevalence was found to be 7.3%. Patients between 4059 have hypertension prevalence of 32.4% and patients 60 and over have a 65%
prevalence of hypertension. Taking this one step further, the article evaluated the
prevalence of hypertension occurring in different populations of people. Researchers
found that the non-Hispanic African American population has the highest incidence of
hypertension at 42.1%. The non-Hispanic white population has a 28% incidence and the
Hispanic population has 26% incidence of hypertension (2012).
According to the NIH in the Seventh Report of the Joint National Committee
(JNC7), normal blood pressure is a systolic pressure <120 and diastolic pressure <80
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(2003). Prehypertension is diagnosed when blood pressure is 120-139/80-89.
Hypertension stage I is any reading between 140-159/90-99, and hypertension stage II is
a reading >160/>100. In order to be diagnosed with hypertension, the patient must have
two high blood pressure readings that are taken in clinic. Each reading must be five
minutes apart and the patient must be seated in a chair with their feet flat on the ground.
If a blood pressure reading is elevated, it must be confirmed by measuring the opposite
arm (NIH, 2003). These very specific criteria are helpful in determining where patients
fall within the hypertension scale and what medication guidelines their provider should
follow.
Despite these clear criteria, many people do not know they have hypertension.
Between the years of 2011-2012, Yoon et al. found that only 82.7% of adults knew they
qualified for a hypertensive diagnosis (2012). Furthermore, only 75.6% of adults with a
diagnosis of hypertension were taking their prescribed medication intended to treat their
high blood pressure, and only 51.8% reported having their blood pressure controlled.
They also found that there was no significant change in patient awareness of their
hypertension, how to treat it properly, and how to control it (2012).
It is extremely important for health care professionals to educate their patients on
the effects of hypertension. This includes teaching them how to properly control and
treat their hypertension in order to reduce morbidity and mortality. According to Wexler
in the Journal of the American Board of Family Medicine,
Ninety-one percent of cases of heart failure are preceded by hypertension, and
half of all patients who suffer a heart attack (and two thirds of those who have a
first-time stroke) have a blood pressure greater than 140/90. During the 10-year
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period from 1991 to 2001, the actual number of deaths due to hypertension rose
53% (2007, p. 1).
The article goes on to show that it does not take much decrease in blood pressure
to begin seeing benefits. A 5 mmHg drop in systolic blood pressure can decrease the
chance of a patient dying from a stroke by 14%, heart disease by 9%, and all other causes
by 7% (2007).
Given these startling statistics, it becomes increasingly important as providers to
determine the best methods of accurately diagnosing patients with hypertension. Once
the diagnosis is made, the job of a PA or other healthcare provider is to adequately
educate the patient on how to treat and control their hypertension. Along with being able
to properly educate patients, a provider must know which populations in the community
tend to have less awareness of their hypertensive conditions. Research has shown that
men and women differ slightly in their understanding of hypertension; 80.2% of men
demonstrated an awareness of hypertension compared to 85.4% of women. Younger
adults tend to be less aware of their diagnosis of hypertension, with only 61.8% of
patients ages 18-39 reporting an understanding of their condition. This awareness
increases with age and was found to be 86.1% in the population of patients 60 and older.
Furthermore, the population that is most unaware of their hypertensive condition was
found to be non-Hispanic white adults, followed by Hispanic adults, non-Hispanic
African American adults, and finally Non-Hispanic Asian adults (Yoon et al., 2012).
Knowing the age, gender, and ethnicity of patients can be a good indicator to healthcare
providers of what kind of patient education may be needed so the patient can be aware of
and understand their diagnosis of hypertension. Knowing the prevalence of hypertension,
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the potential complications of hypertension, and the populations that are likely to have
the worst understanding of hypertension and are least likely to have adequate control can
be very powerful tools in educating and raising awareness of each patient’s hypertension.
Current Health Literacy Tools and the Role of the Healthcare Provider
A number of studies have been performed that investigate the topic of health
literacy. Assorted definitions of health literacy can be pulled from the literature, and
these definitions can be paraphrased as a capacity to gain access to, understand, and use
basic health information to make appropriate decisions regarding one’s health (Schulz &
Nakamoto, 2013). Over one-third of Americans have limited health literacy, and patients
with poor health literacy have been shown to be less likely to engage in disease
prevention (DeWalt et al., 2011). Nearly 80% of deaths due to non-communicable
diseases (NCD), including cardiovascular diseases such as hypertension, occur in
populations where poor health literacy is more prevalent (Kutner et al., 2006; Ratzan,
Weinberger, Apfel & Kocharian, 2013). Schulz and Nakamoto demonstrate that the
literature shows an association between poor health literacy and lower compliance rates,
poor health outcomes, increased hospitalizations, and overall higher healthcare costs
(2013). They establish that poor health literacy in a world of widely available health
information is a legitimate public health concern. In addition to the prevalence of health
literacy deficits, healthcare practitioners often do not accurately identify patients with
poor health literacy (DeWalt et al., 2011). In order to competently combat these deficits,
patients with limited health literacy must be identified, effectively educated, and
empowered to act on their knowledge to make changes that will benefit their health.
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Various health literacy assessments exist to identify patient deficits in their
knowledge of basic health information, such as the Test of Functional Health Literacy in
Adults (TOFLHA) or the Rapid Estimate of Adult Literacy in Medicine (REALM)
(Schulz & Nakamoto, 2013). However, it is important to keep evaluations simple, as
system complexity has been found to be a major obstacle when it comes to NCD health
literacy. Checklists are practical, easy-to-use tools that have been successful in achieving
simplification and raising awareness and safety in other industries such as the airline,
engineering, and construction industries. Such checklists have also been successfully
implemented in the medical field. The Surgical Safety checklist and the Safe Childbirth
checklist are just a couple examples (Ratzan et al., 2013).
The Digital Health Scorecard (DHS) has been in development over the past
thirteen years. A scorecard is similar to a checklist, but differs in that it yields a score
that is used to assess identified conditions on a linear scale. The DHS consists of just a
handful of questions and produces a score out of 100, with 100 being the optimal score.
Questions are based on evidence-based risk factors that contribute to NCD, including
Body Mass Index (BMI), physical inactivity, tobacco use, harmful alcohol use, elevated
blood pressure, elevated total cholesterol, and elevated blood glucose, and points are
subtracted from 100 for suboptimal biomarkers and lifestyle behaviors with regard to the
risk factors. The DHS shows some promise as a useful tool for informing patients of
their potential health risk factors, potentially motivating them to address health literacy
deficits and seek expert advice regarding management of modifiable risk factors and
prevention of chronic disease. The scorecard is free, takes less than five minutes to
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complete, is available online and on multiple mobile platforms, and results can be printed
off to facilitate discussion between patients and their primary care provider (2013).
Ratzan et al. do recognize several issues with the DHS. The most significant
issue that they encountered is the fact that a large number of users are unaware of their
biomarkers, or are simply aware that they have certain risk factors without knowing the
biomarker values. The developers of the scorecard account for this by grading questions
that users mark as unknown as “risk present” (2013, p. 175) because it indicates a lack of
knowledge by the users regarding their health. The authors also recognize that the DHS
does not take into account things like family history, diet, immunizations, preventive
procedures, or emotional health and well-being, and they admit that it does not replace
support and information provided by healthcare practitioners (2013). In terms of this
study, the DHS probably is not practical due to the technology involved. The subjects for
this study will consist of a low-income population, and will likely not have access to the
technology needed to complete the evaluation. Despite these technological concerns, the
concept of a quick and simple checklist or scorecard as demonstrated by the DHS may be
useful for initial evaluation of study subjects’ understanding of hypertension.
According to Schulz and Nakamoto, health literacy and patient empowerment are
two distinctly separate topics, but they are closely interwoven and must be considered in
conjunction to fully understand health behavior (2013). They have found that there exists
a great deal of literature that examines these topics, but studies on health literacy
typically ignore patient empowerment and vice versa. Patient empowerment is described
as “the patient’s participation as an autonomous actor taking increased responsibility for
and a more active role in decision making regarding his or her health” (2013, p. 5). Many
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of the patient empowerment programs that have been studied have relied heavily on
improving health literacy, demonstrating the relationship between the two. Schulz and
Nakamoto describe four constructs inherent to empowerment that have been identified in
the literature. These constructs are meaningfulness, self-efficacy, self-determination, and
impact (2013).
Basically, “health literacy asks whether patients can make decisions,
empowerment asks whether they may” (2013, p. 7). The goal of health literacy is not to
educate the patient to the level of a health professional, but to empower patients to make
sound judgments such as when to seek expert advice and from which provider.
Distinguishing between the two concepts is important, as they are separate concepts that
go hand-in-hand and are integral to improving patient outcomes. This notion is hugely
important for healthcare providers to understand since the role of the provider is to
educate patients in order to empower them to take control of their health (2013).
In order to fulfill this role, healthcare providers require tools and training to
enable them to effectively educate patients regarding complex and difficult to understand
medical topics. The Agency for Healthcare Research and Quality (AHRQ)
commissioned the development of the Health Literacy Universal Precautions (HLUP)
Toolkit to assist primary care practitioners in caring for and educating patients with poor
health literacy (DeWalt et al., 2011). This commission was in response to multiple
studies that highlighted the growing public health problem of limited health literacy. The
toolkit was developed over a period of two years and contains tools designed to help
providers implement strategies to “minimize the effects of low health literacy” (2011, p.
86).
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The HLUP Toolkit consists of 22 tools including tools to improve “spoken
communication”, “written communication”, “self-management and empowerment”, and
“supportive systems” (2011, pp. 88-89). After the toolkit was developed, it was
implemented as a prototype at eight different primary care practices. Preliminary testing
revealed that making changes in a clinical practice requires substantial commitment from
all members, and implementation likely takes several months. Clinical practices had little
interest in tools involving lengthy and complex instructions, and they significantly
preferred those with “concise and actionable” instructions (2011, p. 93). Finally, the
authors determined that implemented strategies were significantly more effective when
all members of the practice demonstrated enthusiasm for the new strategies (2011).
The literature provides a blueprint for the kinds of health literacy tools that may
be effective for this study. The integral component appears to be the role of the
healthcare provider. The relationship between providers and their patients, built upon the
foundation of open and effective communication, is the essential mechanism by which
patients are educated and empowered to improve their own health outcome.
Conclusion
The literature reviewed in this chapter indicates the importance of health literacy
and adequate patient education in improving health outcomes. The research also shows
that the prevalence of poor health literacy is greater among minority and low income
populations. The fact that the incidence of hypertension is higher in these populations
further indicates the need for aggressive education and health literacy improvement
within these communities. Future healthcare providers must be able to recognize health
literacy deficits in patients by assessing patients’ knowledge of basic information
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regarding their personal healthcare. The provider has an essential role in identifying and
addressing health literacy deficits among patients through effective communication, and
facilitated by health literacy tools such as those described in this chapter. The goal of
these tools is to improve health literacy, patient empowerment, and ultimately, health
outcomes. Some of the key elements to the success of a health literacy tool are concise
and practicable instructions as well as staff enthusiasm.
Chapter 3: Methodology
Introduction
The purpose of this study is to evaluate patient understanding of hypertension in a
low income population and see if it can be improved through the use of a specific
education tool. The questions addressed in this study are:
1.

Does the administration of an education tool improve patient knowledge of

hypertension?
2.

Does the mode of education delivery make a difference in the improvement

of patient knowledge of hypertension?
The remainder of this chapter will cover study design, study site and participants,
reliability and validity, procedures, data analysis, and anticipated limitations of the study.
Participants
The subjects for this study consisted of adult patients at East Side Family Clinic
(ESFC) that consented to participate. The population of the clinic consists primarily of
Caucasian, Latino and Hmong patients of low-income economic status. Subjects were
randomly assigned in clinic to receive either print or oral education materials. A goal of
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50 subjects was targeted and a final number of 49 completed studies were obtained,
falling one study short of the goal due to a thrown out incomplete study after data
collection had ended. No names or identifying information were associated with any data
or results in order to maintain confidentiality. Prior to beginning the study, approval was
obtained from Bethel University’s Internal Review Board (IRB) (Appendix A).
Materials Used
This study sought to assess and compare the effectiveness of both printed and
orally communicated health education tools through the administration of a pretest,
education tool, and a posttest, in that order. Each participant was first presented with a
consent form (Appendix B) detailing the purpose of the survey, how the information was
to be used and their right to refuse participation without any repercussions. Upon
consenting to participate, subjects received the pretest, education tool, and posttest from
the researcher in that order. All educational and testing materials were available in
English, Spanish, and Hmong, and participants were allowed to select which language
they preferred. The educational tool (Appendix C) was developed by the researchers for
this study using information from the American Heart Association (AHA) website (AHA,
2014) and guidance from the reviewed literature. The pretest and the posttest (Appendix
D) contained the same twelve questions with eight of these questions being specific to the
subject’s knowledge of hypertension and factors influencing hypertension, however the
first question of the final eight questions was eventually thrown out after data collection
had ended as it was decided by the authors to be poorly written. The first four questions
asked the subject to identify their ethnicity, highest level of education, age, and if the
participant has known hypertension. Both the oral and print versions of the education
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tool contained identical information; the participants that had been selected to receive the
oral materials had the print version read to them aloud in their chosen language. The
survey was administered as patients waited in clinic prior to their appointments. All
research materials were turned over to Bethel University upon completion of this study.
Study Design and Duration
This experimental study involved the randomized administration of a pretest,
education tool, and posttest to patients at ESFC. The study was carried out in partnership
with Dr. Jason Como, a Family Physician at ESFC. Randomization of subjects receiving
either the print or oral education tool was achieved by alternating administration of the
survey to consecutive patients throughout each day of the three day survey period.
Comparisons of pretest and posttest scores were made within and between subject
groups, and involved the administration of the print and oral versions of the education
tool as the two independent variables and the pretest and posttest scores as the dependent
variable.
Specific Procedures
Each participant in the study was given the pretest, education tool (either print or
oral) and posttest. Participants were first approached once they had entered clinic and
checked in at the registration desk. Each participant was given a consent form (Appendix
B), the content of which was explained by the researcher, and they were then asked to
sign if agreeing to participate in the study. Upon obtaining consent, the educational tool
was randomized and administered. Randomization, as previously described, was
achieved by alternating between printed and oral materials from participant to participant.
The researchers instructed each subject to first take the pretest. This was followed by
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administration of educational materials. Finally, participants were instructed to take the
posttest.
Statistical Methods
A quantitative analysis was used to analyze the 49 subjects’ baseline
understanding of hypertension and, after the administration of an educational tool, any
change in their understanding of hypertension. The purpose was to determine if an
education tool is helpful in educating patients regarding their understanding of
hypertension, and more specifically if either a print or an oral education tool is more
effective than the other.
Survey data was collected over the course of a two day period until the goal of 50
study participants had been reached (one study was later determined incomplete and
thrown out, resulting in a final sample size of 49). All multiple choice questions with
more than one correct answer were scored with plus one point for each correct answer.
All other questions were worth 1 point for a correct answer. Quantitative test scores were
calculated and each subject’s pretest score was compared to their posttest score. Primary
statistical analysis of the data was performed using a paired t-test to compare the mean
differences between pretest and posttest scores of participants receiving print education
tools versus oral education tools. Adjunct sub-analysis was done using ANOVA to
compare the performance of English speakers versus Spanish speakers. Completed
surveys from Hmong speakers were not included in the sub-analysis due to the small
sample size. The authors of this study performed data collection with the assistance of a
Spanish interpreter and a Hmong interpreter. Data analysis was performed with the
assistance of a statistics expert using SPSS and MedCalc analytical software programs.
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Reliability and Validity
Identical pre and posttests, as well as identical educational materials with the
exception of mode of delivery, were given to every subject within each investigational
group to ensure reliability. The tests that were utilized were developed by the authors of
this study with the goal of creating test questions that were easy to understand by
individuals with basic general literacy levels. Tests and educational materials were
reviewed and approved by Dr. Como as well as Bethel University’s IRB (Appendix A).
Anticipated Limitations
Anticipated limitations of this study included low participation rates and
incomplete surveys. The refusal of potential study subjects to participate in the survey
had the potential to result in a study population size so small as to render study results
questionable in their application to the general population. Likewise, partially complete
surveys were to be discarded which had the ability to result in an effectively diminished
sample size. By offering the survey in the three most common languages spoken by the
patient population at ESFC, the number of potential participants was expected to be
sufficient enough to avoid the problem of low participation.
Chapter 4: Results
Results
During the three day research period at ESFC, 49 subjects were consented and
completed both the pre and posttests in their chosen language. Once consent had been
obtained, each participant was subsequently presented with the pretest, either the oral or
print versions of the educational materials, followed by the posttest. The group receiving
the orally presented education material consisted of sixteen English speaking subjects,
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eight Spanish speaking subjects, and one Hmong speaking subject, and will henceforth be
referred to as the oral group. The group presented with the print version of the education
material consisted of fifteen English speaking subjects, seven Spanish speaking subjects,
and two Hmong speaking subjects, and will henceforth be referred to as the oral group.
Any incomplete pretest or posttests results were not included in the final data.
The raw data resulting from the 49 pretest and posttest scores was entered into an Excel
spreadsheet in two initial groups consisting of pretest and posttest scores for all
participating subjects regardless of language spoken. The mean change between the
pretest and posttest scores for the oral group was x = 2.120 compared with a mean change
of x = 2.458 for the print group (Figure 1). Using SPSS statistical analytics software, the
mean values representing the change between the pretest and posttest scores for both the
oral group and print group were analyzed using a paired t-test. Using a 95% confidence
interval, the significance of the mean change in test scores in the oral group was p < 0.05
compared to a significance value of p < 0.001 for the print group.

Figure 1. Oral versus Print Educational Materials: All Languages. Comparison
of pretest scores to posttest scores between the oral and print groups for all
languages combined.
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When groups were isolated based on language, the comparison of the mean
change between pretest and posttest for English speaking subjects in the oral group
versus the print group revealed no significant change (P > 0.05). Likewise, when
selecting for Spanish speaking subjects, the mean change in test scores between the oral
and print groups showed no significant difference (P > 0.05). No comparison was
performed for Hmong speaking subjects due to the exceptionally small sample size.
Sub-analysis of the mean changes within groups for both English and Spanish
pretest and posttest scores was performed with MedCalc analytical software using
repeated measures ANOVA. Again, Hmong subjects were not included in this analysis
due to the extremely small sample sizes of one and two subjects for the oral and print
groups respectively. Results from the analysis of the print groups (Figure 2) revealed that
although both language groups showed significant improvement between pretest and
posttest scores within their respective language groups (P < 0.05), the difference between
the mean pretest and posttest scores for both English and Spanish subjects did not
indicate a meaningful difference based on language or ethnicity (P > 0.05).
Sub-analysis of the pretest and posttest scores for the oral groups (Figure 3) showed
significant improvement within both language groups (P < 0.05). Similarly to outcomes
seen within the print groups, the difference between posttest scores between the English
and Spanish speaking groups did not differ significantly (P > 0.05). However, in contrast
to the print groups, there was shown to be a significant difference in the pretest scores
between English and Spanish speaking subjects (P < 0.01), indicating a greater
improvement in test scores within the Spanish speaking oral group versus the English
speaking oral group.
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Figure 2. Print Educational Material: English versus Spanish. Comparison of
pretest scores and posttest scores between English speakers and Spanish speakers
within the print group.

Figure 3. Oral Educational Material: English versus Spanish. Comparison of
pretest scores and posttest scores between English speakers and Spanish speakers
within the oral group.
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Chapter 5: Discussion & Conclusion
Summary
The first question addressed was whether or not the administration of an
education tool would improve patient understanding of hypertension. Overall within the
context of this study, the educational materials utilized produced a statistically significant
improvement in subjects’ understanding of hypertension. Statistical analysis of all results
combined regardless of language, comparing the print and oral groups, revealed both
categories of educational materials to produce a statistically significant improvement in
test scores from pretest to posttest.
The second question addressed whether or not the mode of education delivery
would make a difference in the improvement of patient knowledge of hypertension. The
participants in the print group showed a mean improvement in scores of 0.338 points
greater than the participants in the oral group. Therefore it appears that the educational
materials were more effective at improving understanding of hypertension when
presented in the print form than when presented in the oral form. However, further
research is needed to determine if this is a reproducible and statistically significant result.
As an adjunct to the primary research questions, sub-analysis was conducted. The
two types of educational materials were compared within the Spanish and English
speaking groups independently to determine if the data still shows a significant difference
in mean change of scores from pretest to posttest, within each of the two language
groups. However, the changes between pretest and posttest were not statistically
significant once results were divided by language. This may be due to the decrease in
sample size when groups were further divided by language.
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Additional sub-analysis compared English and Spanish language groups. Posttest
results were found to be similar between English and Spanish speaking participants in
both the print and oral groups, with no statistically significant difference. There was
however a statistically significant difference found between pretest scores of English and
Spanish speakers within the oral group, with the Spanish speaking participants of the oral
group scoring lower. This may indicate a potential lower initial understanding of
hypertension among Spanish speakers than English speakers, as the Spanish speakers
showed a greater improvement to end up at approximately the same posttest score as
English speakers. However, this may also be an anomaly as this result was not consistent
across both educational tool groups.
Limitations
Several limitations were encountered over the course of this study. A significant
limitation was the small sample size. Due to the time and resources available, the study
was designed on a small scale with a goal to achieve at least 50 participants in order to
maintain a large enough sample size to perform statistical analysis of results. However,
even this small sample size was difficult to achieve given the fact that not all patients that
were approached in the clinic were willing to consent, and some that did consent were
unable to complete both tests due to time constraints. These surveys were counted as
incomplete and thrown out.
After data collection had begun, it was realized that the first question on the
pretest/posttest was poorly written and it was therefore thrown out. This resulted in a
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lower potential point score on the tests. By reducing the total possible points, there is less
data available for analysis.
As the study was conducted some additional limitations emerged with regard to
cultural differences. When discussing with clinic staff that were well-experienced in
working with native Spanish speakers, it was mentioned that oftentimes native Spanish
speaking individuals tend to be very experiential and compare symptoms and diseases to
their own experiences more so than native English speakers. If this was the case, then
participants with little to no experience with hypertension may not have been able to
relate to some of the test questions and may have had trouble answering accurately. Poor
general literacy was also an issue with the Spanish speaking participants more than the
English speaking participants and may have slightly skewed results.
Within the Hmong group, it was noticed that the tests took a very long time, much
longer than it took for either Spanish or English speakers. The Hmong interpreter
explained this was the more verbose nature of the Hmong language. She also noted there
are far fewer specific medical terms in the Hmong language so instead of being able to
use a specific term, such as hypertension, she had to use more descriptive language in
place of the single word. This means it took much longer to explain things and patients
were not always able to finish the study because of time constraints.
It is possible that the design of the study is inherently biased towards the printed
educational materials since the pretest and posttest were both administered to all
participants, both the oral and print groups, in a print form. Therefore, it is conceivable
that those with better general literacy may have performed better on the tests regardless
of their understanding of hypertension.
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Further Research
Further research is needed to investigate effective methods of patient education
regarding hypertension. As stated earlier, this includes the need for additional studies to
determine if the results of this study are reproducible and investigate if printed
educational materials consistently outperform spoken education when educating patients.
Additionally, larger sample sizes are needed in order to apply the results from this study
to the greater population. This study investigated the immediate impact of patient
education, but further research is needed in the form of long-term studies to evaluate
patient retention of the information presented to them in educational materials and how
the mode of education delivery impacts that retention over an extended period of time.
Finally, additional research focused more specifically on health literacy among Hmong
patients is needed, likely utilizing a modified study design to better take into account
cultural differences.
Conclusion
The results of this study show that both print and oral educational materials help
improve patient understanding of hypertension, though it appears that printed materials
may be more effective. However, additional research is needed with larger sample sizes
in order to support these results. It also appears that many native Spanish speakers may
be at a greater deficit in terms of their understanding of hypertension, which is supported
by the existing literature as previously discussed, and therefore deserve special focus with
regard to patient education and additional research.
Poor health literacy continues to be a major issue in our society. Better patient
education is needed in order to improve public health and conserve healthcare resources.
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Ongoing research into effective patient education is a necessity, particularly with regard
to common chronic diseases such as hypertension.
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Research Participation Informed Consent
You are invited to participate in this study of the effectiveness of patient educational
materials with regard to high blood pressure. This study has been developed by and will
be conducted by students from the Masters of Physician Assistant program at Bethel
University in accordance with Bethel’s Institutional Review Board for Research with
Humans. Your participation in the study will consist of completing a pretest on your
knowledge of high blood pressure, either reading a one-page handout or listening to a
short audio lecture as randomly determined, and completing a posttest. The tests will
each consist of 4 demographic questions and 8 questions about high blood pressure.
Results and your participation in this study will be kept confidential, and no identifying
information will be connected to your results.
Your participation in this study is completely voluntary. You will not receive any reward
or compensation for participation, nor will you receive any penalty depending on
participation. Participation in this study will in no way have any effect on your
relationship with Bethel University or East Side Community Clinic, nor will it have any
effect on your medical care.
By signing this form, you agree to the above and will be enrolled in the study.

_____________________________________
Signature

________________________
Date
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Appendix D
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BLOOD PRESSURE SURVEY
How do you describe your ethnicity?
a. Caucasian
b. Hispanic
c. African American
d. Hmong
e. Asian descent

What is your highest level of education?
a. Some high school education or below high school
b. High school diploma
c. Some college education
d. Graduated from college
e. Graduate or professional school

What is your age?
Open ended question

Do you have high blood pressure?
Yes
No
I don’t know
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1. Which of the following blood pressure readings is considered high blood
pressure?
a. 120/80
b. 110/70
c. 140/90
d. 90/50

2. What things in a person’s life can CAUSE high blood pressure? (Circle all correct
answers if there is more than one)
a. Exercise
b. Cigarette smoking
c. Alcohol consumption
d. Low salt diet
e. Obesity

3. What are the early symptoms of high blood pressure?
a. Headache
b. There are no early symptoms of high blood pressure
c. Leg pain
d. Blurred vision
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4. What can HELP LOWER high blood pressure? (Circle all correct answers if there
is more than one)
a. Eating a lot of food having a lot of salt in it, like soup or fast-food
b. Eating a lot of fruits, vegetables, and low-fat foods
c. Exercise, like walking for 40 minutes a day
d. Once someone has high blood pressure it can’t be lowered

5. What disease can a person have that can CAUSE high blood pressure?
a. Flu
b. Common cold
c. Kidney disease
d. Depression

6. What are some diseases that can BE CAUSED BY long-term untreated high
blood pressure? (Circle all correct answers if there is more than one)
a. Enlarged heart
b. Cancer
c. Diabetes
d. Kidney disease
e. Stroke
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7. What is the medical term for high blood pressure
a. Hyperlipidemia
b. Hypertension
c. Hypercholesterolemia

8. What lifestyle choices can CAUSE high blood pressure
a. Eating fast food frequently
b. Exercising at least 3 or 4 days a week
c. Smoking or drinking alcohol
d. Both a and c

